Shortwave radiation (SWR) is having direct impact on sea surface temperature (SST). In this paper the relation between SWR and SST has been over east and west Pacific Ocean. TAO/TRITON buoy data have been used for this study. It is well known that El Nino phenomenon is related to SST anomalies and warmer temperatures can observe over eastern Pacific Ocean (EP) leading to strong El Nino. The relation between eastern and western Pacific Ocean (WP) SST, SWR has been checked and presented. Monthly data have been used to find out the relation and the annual variation of SWR and SST during the El Nino and La Nina events are discussed.
Introduction
Observations, analysis and model data are confirmed that global climate gradually warming since end of 19th century. The tropical Pacific Ocean area is the most significant region and broadest area for air-sea coupling phenomenon. The tropical Pacific is investigated in relation to global warming response which is beneficial to deepen not only the understanding of air sea coupled physical process, but also teleconnections such as El Nino which influences the global climate.
The basic characteristics of the El Nino phenomenon is sea surface tempera-Open Access Library Journal ture (SST) abnormally elevated in the east Pacific Ocean (EP) coast, sea level rise, and leads to a stream that flows south. Under normal conditions, west Pacific Ocean (WP) characterized by warm SST and cold SST in the east leads to easterly trade winds in the lower atmosphere over the equatorial Pacific Ocean (Walker circulation). To improve our understanding of ENSO evolution, different atmospheric and ocean properties are essential to measure. ENSO phenomenon has been studied by the using some of the ocean or atmospheric parameters for constructing an index to describe the phase and strength of ENSO events [1] .
Several different indices mostly based on SST. The SST anomalies are used to obtain the indices over the specified ocean region [2] [3] . The surface over the tropical and subtropical Pacific Ocean radiative energy balance associated with the spatial and temporal variability leads to ENSO events resulting droughts in some areas and heavy precipitation other areas.
The Earth and ocean's climate system is driven by the radiative energy balance and mainly by solar shortwave radiation (SWR). SST is directly depends on the radiation coming from the sun. SST has always been an important research area in the field of marine science. SST is the combined result of interaction between the atmosphere and ocean thermal and dynamic process. Seasonal, interannual and longer term variations are important for climate change systems. Warm pool persists continuously over western pacific; however over eastern pacific surface temperatures vary due to global circulation pattern. Southern oscillation index (SOI) alters the atmospheric circulation pattern.
The SST is sensitive to the solar radiation attenuation depth [4] [5] [6] [7] [8] .
SST to the solar attenuation depth in the warm pool is having strong sensitivity to intraseasonal [9] . As it is well known that, SST is playing a major role in altering global circulation. Over the tropics due to SWR surplus is energy available. If the warming of SST happens the circulation over the equatorial region will alter (Walker circulation), affecting the precipitation pattern over the globe.
In order to study SST variations due to SWR, we used the SWR and SST data to understand the relation between them. How shortwave radiation is impacting SST over east and western Pacific. Monthly and annual variation of SST over EP and WP studied in relation with shortwave radiation. The variations of SWR and SST during El Nino and La Nina events are presented.
Data
TAO/TRITON buoys measure oceanographic and surface meteorological data.
We obtained the SWR from the buoy data; SWR-measured at 3.5 meters above the sea surface; SST-sea surface temperature measured at 1 meter below the sea surface; Daily-average of hourly or higher resolution data collected each day There is a time lag between SW high and SST high and SST high also depends on the latitude. Also due to the SW values, when the SWR is persistant for more hours, SST increase faster than normal atmospheric condition. However, SWR reducing due to cloud cover which is also having effect on SST increment.
Results and Discussion

Relationship between SW and SST Using Daily Data
Monthly Relations between SWR and SST
Monthly buoy data has been used to obtain the relation between SWR and SST in the west and east side of Pacific Ocean. Figure 2(a) , depicts the variation of SWR and SST over the eastern Pacific Ocean. The SWR is a dominant component in the surface net heating [11] . From the figure one can clearly understand the SST variations are related with the SWR, however there are some deviations especially during the winter time. In the summer time we can observe the higher SWR and consecutive raise of SST. As it is the composite of northern, southern and equatorial values. EP have monthly temperature variations, when there is an El Nino event happened, the SWR is increasing and resulting higher temperature. However the global circulation changes and upwelling is not happening due to lower winds. So the SWR is having direct impact on increase in temperature, which resulting El Nino event. Over WP, there is a warm pool consisting.
SWR is not strongly influencing the increment in SST due to higher SST. There is higher convection is happening, resulting to formation of cloud and higher water vapour, reducing the SWR over the equatorial region. Converging of trade winds is happening, which foorms as inter tropical convergence zone (ITCZ), which can be seen as a cloud clusters. Over the ITCZ, clouding is higher, so it is reducing We compared the relation between SWR and SST and the relation is shown in 
East-West SWR and SST in Relation to El Nino/La Nina
The annual variations between east and west SWR and SST are clearly seen from 
Conclusion
From this study we can conclude that there is a time lag of 1 -2 hours between SWR and SST to attain the peak values, however, depending on latitude. In the EP, SWR and SST are following the seasonal variation. SST is mostly depends on the SWR and following the seasonal variations. WP SST is higher and there is no significant relation with SWR. This is due to warm pool over the western Pacific
Ocean. Convection occurs over that region leading to cooling of SST which also reduces the SWR at the sea surface. During the ENSO, EP temperatures are increasing, which can be seen from the figures. This is also related with the SOI and global circulation. During El Nino event, higher SWR and SST can be observed in the EP and the influence of SWR is lower in WP. The SST difference in the El Nino is lower when compared with the La Nina. During La Nina the SST difference between WP and EP is higher. However SWR is higher (lower) in EP in La Nina (El Nino).
